Worms: How is a worm like a first
grader?
Primary: (ages 7 – 11)

Interdisciplinary (STEM)

Student groups observe and investigate worms and develop models of their
specific structures that help them to move in their environment. They start by
observing real worms and how they move. Students are presented with the driving
question, “How is a worm like a first grader?” Groups consider other animals that
move in the air, land, and water, including people. By engaging in investigations
and developing scientific models, they develop plans for an imaginary animal with
specified structures for moving around. At the end of the unit, students integrate
all they have learned about structures, and use recycled materials to create and
present their animals and their animals’ babies, which either have similar
structures as the parent, or need help from the parent to get around.
Time allocation

About 10 lesson periods

Subject content

Plan and conduct an investigation to provide evidence of animals
meeting needs through specified structures.
Make observations of patterns to construct explanations of how
some animals rely on care to grow.

Creativity and
critical thinking

This unit has a creativity and critical thinking focus:
●

●

Propose, model, name, and creatively design an imaginary
animal (from recycled materials) that uses a special structure to
move around.
Reflect on traits that offspring might have as similar or different
from the parent, and creatively design the offspring out of
recycled materials.

Other skills

Collaboration, Communication, Logical Thinking

Key words
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Products and processes to assess
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Students develop their collaborative, creative, and critical thinking skills by sharing ideas,
constructing and revising models, and using those models to explain a phenomenon. At the
highest levels, students show a willingness to examine a range of ideas carefully, generate
unusual ideas, and apply theirs and others’ ideas to demonstrate a clear understanding of the
strengths and weaknesses of proposed models.

Teaching and Learning plan
This plan suggests potential steps for implementing the activity. Teachers can introduce as many modifications as they see fit to adapt the activity to their teaching context.
Step

1

2

Duration
(Preparatory
phase)
Lesson
period 1

Teacher and student roles
Gather materials to collect worms outside and to create an animal out of
recycled material to be built by each group of (2-3) students.
Ask the question, “How is a worm like a first grader?” Students consider
similarities and differences between worms and first graders. The class
discusses where they might find worms, and then they gather worms from
outside.
Observe the worms. Discuss the needs of worms (breathe, move, eat),
comparing them to their own needs.
Gather and record questions about worms from students and organise them
into categories with the students’ help.

Subject content

Creativity

Critical thinking

Making observations
of worms, and
discussing how
worms have needs
similar to their own.

Inquiring:
Observe, and
describe relevant
experience and
ask questions
about worms and
people.

Inquiring:
Developing an
understanding of
the context of the
problem (i.e., What
are worms like?).

Lesson
period 2

Identify the students’ questions from Period 1 that relate to structure and
movement and highlight them with the students’ help. Ask if you can add
more questions about the topic. Discuss the word ‘structure’ and think about
how their own structures help them move. Have students use their structures
to move, observing how they help them move.

Investigate and
analyse how people
and worms move.
Use evidence to
develop models
about how worms’
structures help them
move.

Imagining:
Explore, seek and
generate ideas
about how
people and
worms get
around.
Doing: Produce a
solution (the
model) in a
personally
meaningful way.

Imagining and
Doing: Identify and
review alternative
theories and
opinions and
compare them and
justify them with
evidence.

Observe the worms in small groups, comparing the worms’ structure to their
own structures. The teacher records observations on a large sheet of paper.
Students, in small groups, make predictions about how worms get around, and
then check their predictions with evidence. Each group draws a model, with
“scientific” detail and labels, that uses evidence to show how the worm gets
around. Each student individually writes words to explain their model.
Return the worms to the soil.

3

Lesson
period 3

Students return to their collaborative models from Period 2. The class uses the
groups’ models to try and move like the worm on the carpet, mat, or grass.
They must move the way described in their model. Students consider the
models with respect to how well they use evidence collected in the
observations, and can be used to explain. The class considers ways to revise
the models.

Reading and revising
models to test and
assess the model by
moving like the
model shows a worm
would move.

Inquiring: Feeling,
empathising,
describing
relevant
experiences,
knowledge and
information
about movement.

Reflecting:
Reflecting and
assessing on how
closely their models
can be used to show
how worms move.

Describing structures
that help animals
move in water, air,
land, and soil.

Imagining:
Explore, seek and
generate ideas

Imagining:
Considering several
perspectives on
connections
between structures,
movements, and
environment.

Exploring, seeking
and generating ideas.
Stretching and
playing with unusual
ideas.

Inquiring:
Observe and
describe relevant
experience.

Inquiring:
Understand the
context, framing
and boundaries of
the problem.

Create a class shared model that best uses evidence to explain how the worms
moved around in the soil. Use detail and labels.
4

Lesson
period 4

5

Lesson
period 5

As a group, come up with local and/or familiar animals, (i.e., one that lives in
the air, one that lives in the water). Find video clips of those animals moving,
or observe the animal moving in person, if possible.
Make a chart with four columns (and sketch or use a photograph of each
animal): The animal(s), the environment in which they move around, the
structures that help them move in that medium, and a description of how the
structure(s) help(s) them move.
Fill in the chart using evidence from the video or observation. As you fill in the
chart, groups show with their bodies how the animals all use structures to
move, but with unique structures and movements. Discuss, “Do the structures
match the environment? How?” Gather more questions, and decide if any
questions the students asked in Period 1 were answered.
Students are introduced to the project: They will create an imaginary animal
out of recycled materials that lives in a certain environment (i.e., water, air, or
soil) and uses a unique structure to get around. Students make a list of other
animals they know that live in the environment they chose, and sketch how
they get around. They draw an initial plan for their imaginary animal.

Identifying and
reviewing
alternative theories
and opinions;
exploring, seeking
and generating
ideas.
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Lesson
periods 6
and 7

Students, in groups, build their animals with recycled material, and give their
animal a name. Students must use a structure that can help the animal move
around, and provide evidence.
Students are now asked to develop an explanation of how the animal uses its
structure to get around in the air, water, land, or soil.
Student groups demonstrate their animal to the class, explaining how it gets
around with the structures it has and in the environment in which it lives.
The teacher groups animals together that live in the same place, and asks the
class to figure out similarities and differences between those animals,
recording ideas and questions.
Return to the questions the students generated in lesson periods 1 and 4. Ask,
“are any of them answered?”

Presenting animals
and explaining how
animals get around
with the structures
and in their
environment.
Grouping animals
and analysing
similarities and
differences.

Doing: Producing
a product in a
personally novel
way. Reflecting
and assessing the
relevance of the
solution.

Reflecting: Justifying
the solution using
reasoning and
criteria. Reflecting
on the problem and
the challenge of the
problem, and how
others solved it.
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Lesson
period 8

Introduce the culmination of the project: The students will need to create the
animal’s babies. Asks the question, “Do babies look like their parents?”
Students research, read books, or interview parents, staff or “experts” about
baby worms and the other animals from Period 3 and add two new columns,
“Do the babies look like the parents”, and, “Do the babies rely on the
parents?”
(Create sketches or use photos of the babies.)

Gathering
information about
the relationship
between animals and
their babies, and
comparing babies
that need help from
parents to move and
those that do not.

Inquiring: Making
connections to
other concepts
and ideas,
integrating other
disciplinary
perspectives.

Inquiring:
Understanding the
context, frame and
boundaries of the
problem.

Presenting solutions
to the challenge of
the imaginary
animal’s babies and
justifying decisions.
Asking questions and
suggesting revisions
to the solution.

Doing: Producing
and envisioning a
solution.

Doing: Justifying a
solution on logical
or aesthetic criteria.

Reflecting:
Reflect on and
assess the
solutions and
how they are

Reflecting: Evaluate
and acknowledge
the uncertainty or
limits of the final
solution.
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Lesson
periods 9
and 10

Discuss when and why people need help from their parents to move. They
consider that worms are born from eggs, have the same structures as their
parents, and do not need help from their parents to move. Students draw and
write a claim with evidence about an animal that needs the parent to move as
a baby, and an animal that does not.
Student groups design and make their imaginary animal’s babies (and possibly
other family members) out of recycled materials. They create a class museum
(or animal sanctuary) where they introduce their animals with the babies. They
explain to the class how the babies get around, and if /when the babies need
help from their parents. Students ask questions and make alternative
suggestions for modifications or additions.
Students review their questions on the Driving Question Board and discuss
questions that they answered and how they arrived at the answer. Some

students, or the class, may decide to answer some of the unanswered
questions.
Optional day: Students make the changes to their creatures that were
suggested by the class and present those changes and why they made them to
the class.

novel or relevant
to prior learning.

Resources and examples for
inspiration
Resources

 Household recycled items for building animal (food containers, boxes, fasteners, etc.), and other
household and art materials (yarn, paper, cardboard, string, paperclips, etc.)
⮚ Chart paper
⮚ Materials (pens, sticky notes etc.) to enable students to post questions and ideas to the Driving
Question Board.
Opportunities to adapt, extend, and enrich
⮚ This mini-unit is based on portions of three learning sets in a sequence of five learning sets.
Remaining learning sets have students make a puppet show about how animals take care of and
teach their young.
⮚ The full unit and additional STEM project-learning units and related resources can be found at
https://mlpbl.open3d.science/
This unit was developed by authors in the Multiple Literacies in Project-based Learning Project at Michigan State University.
ML-PBL units are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Creativity and critical thinking
rubric for science

Mapping of the different steps of the lesson plan against the OECD rubric to identify the creative
and/or critical thinking skills the different parts of the lesson aim to develop

CREATIVITY

CRITICAL THINKING
Steps

Coming up with new ideas
and solutions

INQUIRING

Make connections to other scientific
concepts or conceptual ideas in other
disciplines

IMAGINING

Generate and play with unusual and radical
ideas when approaching or solving a
scientific problem

DOING

Pose and propose how to solve a scientific
problem in a personally novel way

REFLECTING

Reflect on steps taken to pose and solve a
scientific problem

Steps
Questioning and evaluating ideas
and solutions

Identify and question assumptions and generally
1, 3, 5, accepted ideas of a scientific explanation or
8
approach to a problem

2, 4

Consider several perspectives on a scientific
problem

Explain both strengths and limitations of a
2, 6, 8 scientific solution based on logical and possibly
other criteria (practical, ethical, etc.)
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Reflect on the chosen scientific approach or
solution relative to possible alternatives

1, 5, 7

2, 4

8

3, 6, 8

Annex

A sample
scoring rubric

A description of levels of achievement on a given dimension of the rubric that sets clear
expectations, introduces a vocabulary to explain evidence, and serves to describe progression

This scoring rubric addresses one of the sub-dimensions of the general rubric described above (DOING), as a means of illustrating how teachers can define and base
judgements on student work for this unit.

CRITICAL THINKING

Level 1

Level 2

Level 3

Level 4

INQUIRING

Student does not express an
opinion / does not consider
evidence to support their
opinion / does not justify
the validity of their
evidence with reasoning

Student expresses an
opinion / considers
evidence but may not
support their opinion / does
not justify the validity of
their evidence with
reasoning

Student expresses an
opinion / considers
evidence that supports their
opinion / provides
reasoning to justify some
but not all evidence as valid

Student expresses an
opinion / considers
evidence that supports their
opinion as well as evidence
that conflicts with their
position / provides
reasoning to justify all
evidence as valid

Envision / Express /
Produce / Prototype
new product /
solution /
performance
● Appraise / Base /
Justify
opinion/products on
logical, ethical or
aesthetic
criteria/reasoning
●

Examples described in
relation to lesson 3
(Construct a scientific
explanation of the
phenomenon).

Students’ claim is not stated
or does not answer the
investigation question /
Evidence does not support
claim and/or no evidence is
given

Students’ claim is stated and
answers the investigation
question / some evidence
supports claim and/or
expected evidence is
missing

Students’ claim is stated and
answers the investigation
question / Most evidence
supports claim and most
expected evidence is
present

Students’ claim is stated and
answers the investigation
question / Evidence clearly
supports claim and all
expected evidence is
present

